THE problem of the comparative behaviour of ovarian grafts at different sites of the body has acquired considerable interest. Originally the idea prevailed that ovariaii tumours growing in intrasplenic grafts in the rat were due to an abnormal flow of hypophyseal gonadotrophins, the ovarian hormoiies produced in the intrasplenic graft being inactivated (or partly inactivated) in the liver before reaching the general circulatiOD, and the normal control of the gonadotrophic activitv of the hypophysis failing under the giveii experimental coiiditioiis (Biskind and Biskiiid.
Oii the other hand, in our work with guiiiea-pigs haemorrhagic follicles appeared oiie to two months after grafting the ovary into the spleeii (Lipschutz, 1946 Lipschutz, Ponce de Leo'n, Woywood and Gay, 1946) ; but haemorrhagic follicles failed to appear in iiitrarenal. grafts. Most remarkably, they also failed to appear in intrasplenic ovaries when the latter were combined with intrarenal grafts (Ramirez, Iglesias, Mardones and Lipschutz, 1953) . Thus there could be scarcely any doubt that with intrasplenic ovarian grafts, in any case in experiments lasting about two months, the hypophyseal gonadotrophic activity was miscontroUed, contrary to what takes place in experiments with intrarenal ovarian grafts of the same duration. Thus it was only natural that we were iiot prepared to drop the origiiial concept of hypophyseal imbalance being respoiisible for ovarian tumorigenesis and to join in the opinion that the appearance of tumours in grafted ovaries was but the outcome of abnormal local conditions. We produced evideiice that in mice, in experimeiits lasting one year or more, tumorigenesis in intrarenal and iiitrahepatic ovarian grafts was quite different from that in iiitrasplenic grafts (Lipschutz, 1961) . Atypical growth in intrarenal ovarian grafts, eveii in those cases in which one might be inclined to consider it as tumorous, leads but to microtumours as compared to macrotumours in the spleen ; it is the same with intrahepatic ovarian grafts (Fig. 1) . The sequence of the evolutional tumorigenic phases is seemingly the same in intrasplenic, intrahepatic and iiitrarenal grafts ; but the latter are, both structurally and in size, belated in their evolution.
One may agaiii argue that the striking differences between intrarenal or intrahepatic microtumours, on the one hand, and intrasplenic macrotumours on the other. are due to the different local factors prevailing in the various sites of trans-plantation. This fundamental problem has been studied in what we called combined grafts, one ovary being grafted into the kidney, or liver, the other one into the spleen of the same animal. Under these experimental conditions the intrasplenic growth reaches, similarly to that in the kidney or liver, only the condition of a microtumour, not surpassing, or only slightly surpassing that of intrarenal or intrahepatic growths (Lipschutz, 1961 ; Lipschutz and Cerisola, 1962 ;  Lipschutz,. Panasevich, 1962, 1964 (Lipschutz, 1960 (Lipschutz, , 1961 Lipschutz and Cerisola, 1962; Lipschutz, Panasevich and Alvarez, 1964, Lipschutz, Panase- vicli, Cerisola and Alvarez, 1964 (Li and Gardner, 1947, Gardner, 1955 ; Guthrie, 1957 Lipschutz, 1960 Lipschutz, Rojas, Cerisola and Iglesias, 1960) . Table M. Details of group (a) of Table Ill are given in Table IV: TABLEIV.-Intrarenal Ovarian Graft,3, 21 Animal8BALB-A, Group (a) of Table III (Fig. 2B, 3B and 4B ). In two of these grafts follicles were absent.
INTRASPLENIC GRAFTS
As already mentioned cysts of variable size were present in these intrarenal grafts (Fig. 4A ). As we know from work with intrasplenic grafts these cysts originate from emptied folheles (Guthrie, 1957) , possibly also from tubuJes of the rete. The ovarian stroma surrounding large folhcles or cysts may become the site of atypical cellular prohferation (Fig. 4) sometimes with ingrowth into the cyst (Fig.   5 ).
We shall deal now with the group (b) of intrarenal grafts. The results are summarized in Table V. Two halves of an ovary were introduced into the kidney. In many animals one of the grafts reached the renal pelvis. In 10 out of the 17 animals in which the grafted ovaries had taken the latter were found both in the cortical or medunary region and in the pelvic region, with a total of 20 graft-s ; in 3 animals grafts were found only in the pelvic region ; and in 4 animals only in the cortical (or medullary) region. Thus there was a total of 27 grafts.
The pelvic graft adheres to the surface of the meduRary region the ovary thus looking into the renal pelvis (Fig. 6, 7, 8 ). Fig. 12 and Table 7 .
Contrary to what we have seen with cortical grafts follicles are almost absent in the pelvic region; haemorrhagic folhcles or cysts are also less frequent. There are also other very significant differences in the atypical growth in grafts in the pelvic region compared with grafts in the cortico-meduRar region.
In all pelvic grafts the germinal epithelium remained intact. However, the germinal epithelium undergoes two remarkable changes, invagination (Fig. 6B , 8B) and excrescences (Fig. 7B, 9 ), which were very pronounced in no less than 6 out of 13 pelvic grafts.
Another remarkable feature of atypical growth wbich is of especial interest from the point of view of neoplastic growth in the ovary, is the occurrence of tubular structuxes ; they are very rarely found in cortical or medullary grafts but they are present in the overwhelming majority of pelvic grafts (Fig. 6C, 10 ). Similar tubular structures are occasionally, though rarely, present also in intrahepatic grafts (Fig. 24, 25 ). We are unable to decide what the origin of these tubular structures is ; they are most probably of folhcular origin.
Besides these tubular structures and the proliferation of the germinal epithehum occurring with so great a frequency in ovarian grafts in the pelvic region, there is still another point of difference : the proliferation of the ovarian stroma cells though oceuxring also in most of the pelvic grafts, is seemingly less pronounced than in cortical or medullar ovarian grafts ; but here also the condition of luteoma can be reached (Fig. 7C, II) .
From comparative observations of cortico-medullar ovarian grafts, on the one hand, and pelvic ovarian grafts on the other hand, two conclusions are reached: (1) (Fig. 24, 25 ).
There is one striking difference between intrarenal and iiitrahepatic grafts neoplastic evolution is more rapid in intrahepatic grafts. Amolig a total of 67 intrahepatic grafts there were no less than 30 with ingrowths into cysts ( Fig. 13-21 ) whereas there were no more than 6 intrarenal grafts with ingrowths among a total of 48 ( Fig. 5 and 8 ; see summary in Table IV , V and VI). Also the volume of the ingrowths was much greater in intrahepatic grafts than in intrarenal ones ; a picture of extensive chaotic growth similar to that of intrahepatic grafts as in Fig.  18 to 21 never occurred in intrarenal grafts.
Events in the immediate surroundings of the wall of follicular cysts of intrahepatic grafts, events in the wall itself or in an ingrowth, may offer remarkable pictures of atypical neoplastic growth (Fig. 20, 21 ). But it is the ingrowth which is undoubtedly one of the most impressive aspects of the vigorous neoplastic growth taking place in experimental ovarian tumours (Guthrie, 1957 ;  Lipschutz, Rojas, Cerisola and Iglesias, 1960) .
The ingrowth offers also evidence in favour of the fundamental importance which must be attributed to the profiferation of the ceUs of the ovarian stroma, or interstitial cells, in the genesis of experimental ovarian tumours in mice (Guthrie, 1957) ; the same seems true for similar tumours in the guinea-pig (Lipschutz, 1957) and in the rat (KuHander, 1959 (Li and Gardner, 1947) ; and the same may be true also for ovarian tumours induced in mice by steroids (Lipschutz, Iglesias and Salinas, 1962, 1963 (Fig. 25) .
The granulosa-cell tumours were mostly of the mixed type, with relatively small or large areas of lutein cells (Fig. 15, 18, 23) . Though it was, here again, sometimes difficult to decide whether an intrahepatic microtumour had to be classified as Lm of Gm, these difficulties were less great than with intrarenal grafts.
An intraheptic granulosa-cefl tumour with complete, or almost complete absence of large lutein cells, is shown in Fig. 22 .
We have already referred to the remarkable picture the ingrowths may present (Fig. 20, 21 ). In these cases a bizarre structure resulted from the ingrowth, appearing in the section as a complex network (Fig. 20) , or partly " arborized " (Fig. 21 ). There were 3 intrahepatic grafts which presented this picture. All the 3 cases occurred among the 4 C57BI male-s with granulosa-cell tumours ; there was no similar case among the 4 granulosa-cell tumours in BALB-A males, nor among the IO granulosa-cell tumours in female-3 of both strains.
Another remarkable feature is the presence of small tubular structures in granulosa-cell tumours (Fig. 24) ; tubular structures may even predominate (Fig. 25) . They are very similar to the tubules which are present in many grafts in the pelvic region of the kidney (Fig. 6, 10) .
In 4 out ofthe 18 intrahepatic grafts with Gm or G in Table VII (Fig. 20, 21 ). The question how far hormonal conditions which vary according to the strain or the sex may have influenced this kind of experimental neoplastic growth should be studied in a greater number of comparative intrahepatic grafts in males and females.
SUMMARY
The growths originating in intrarenal, and especially in intrahepatic, ovarian grafts present certain structural features which remind one of the different types of ovarian tumours originating in intrasplenic grafts.
However, the volume of luteomas or granulosa-cell tumours which originate in the intrarenal and intrahepatic ovarian grafts is about fifty or hundred times smafler than the average of the intrasplenic ovarian tumours.
The growths originating in intrarenal and intrahepatic grafts, especially those in the latter, when compared with the tumours of intrasplenic grafts, may be considered as microtumours belated in their neoplastic growth.
The intrahepatic ovarian microtumours go further in their neoplastic evolution than the intrarenal ones. In a considerable percentage of intrahepatic grafts tiny granulosa cell tumours originated though the size of the largest of these intrahepatic tumours was not greater than that of a pin's head.
The condition of a granulosa-cell tumour is only exceptionally reached by intrarenal grafts.
The difference between intrarenal and intrahepatic tumorous growth is possibly due to the partial inactivation which the oestrogen, produced in the intrahepatic graft, undergoes in the liver before reaching the general circulation. On the con-trary, the oestrogen produced in the intrarenal graft freely reaches the general circulation.
Thus the difference in the degree of neoplastic evolution of ovarian grafts in an the three sites is to be explained as the outcome of differential degrees in the miscontrol of the hypophyseal gonadotrophic function.
That this explanation is fully justified has been evidenced in former experi- 
